Effect of lithium on regulation of two molecular forms of Na+,K(+)-ATPase in rat brain.
Effects of lithium in vivo and in vitro on the two molecular forms of Na+,K(+)-ATPase in rat brain were investigated. Inhibition by strophanthidin, affinity to monovalent cations and cellular localization of the enzyme were used to differentiate the two molecular forms. K+ dependent p-nitrophenylphosphatase activity and strophanthidin inhibition studies revealed selective increase in the activity of low affinity form but not high affinity form of the enzyme following lithium treatment. Na+ sensitivity of neither forms of Na+,K(+)-ATPase was changed but K+ sensitivity of low affinity form was increased due to lithium. Lithium showed biphasic effects on low affinity form of the enzyme; activation at low concentration and inhibition at high concentration. The results suggest that lithium in vivo regulates the concentration of extra cellular potassium by selectively acting at K+ site of low affinity form of the enzyme (astroglial) but not on high affinity form (neuronal enzyme) and leading to changes in neuronal depolarization.